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Sir,
Topical photodynamic therapy (PDT) is an effective 
treatment for actinic keratoses (AKs) on the face and 
scalp (1, 2). The major side-effect of PDT is pain during 
treatment (3). Patients receiving PDT for AKs on the face 
and scalp often experience severe pain during treatment. 
The difficulty of finding a pain-relieving strategy has 
been highlighted in earlier studies (4, 5). Untreated AK 
lesions may increase the risk of developing squamous cell 
carcinoma (SCC) (6). Since PDT can be used to treat field 
cancerization, has good cure rates and gives excellent 
cosmetic results (7), it is necessary to find new strategies 
to reduce the pain experienced to an acceptable level. 

Transcutaneous electrical nerve stimulation (TENS) 
is used as pain relief in acute and chronic pain (8). The 
mechanism behind TENS is based on the gate control 
theory (9, 10). A TENS unit consists of an external 
stimulator and electrodes applied directly to the skin. 
TENS has been investigated to treat different kinds of 
pain, e.g. procedural pain, with varying results (11, 12). 
The aim of this pilot study was to investigate whether 
TENS can reduce the amount of pain experienced by 
patients undergoing PDT of AKs located on the face 
and scalp.

PATIENTS AND METHODS
The study was approved by the regional ethics review board and 
conducted at the Department of Dermatology at Sahlgrenska 
University Hospital in Göteborg, Sweden. Fourteen male pa-
tients (mean age 75 years, range 46–86 years) with AKs on the 
face and scalp and experience of a high degree of pain during 
earlier PDT sessions were included. The treated area was pre-
pared according to hospital routines using a 160 mg/g methyl 
aminolaevulinate (MAL) cream (Metvix, Photocure ASA, Oslo, 
Norway) applied for 3 h. The irradiation was performed using 
an Aktilite lamp (Photocure ASA, Norway) at a fluence rate of 
80–90 mW/cm2, and a total light dose of 37–45 J/cm2. Spraying 
of cold water is part of the clinical routine and was therefore 
allowed if required by the patient. 

The TENS electrodes were placed on the shoulders to avoid 
contact with the PDT area. This location is the nearest der-
matome from the PDT area according to the manufacturer’s 
guidelines. A high-frequency modulated pulse rate of 80 Hz was 
used (Cefar Primo, Cefar Medical AB, Malmö, Sweden). 

The pain was assessed using a visual analogue scale (VAS). 
The average VAS value from previous treatments (VAS 8.1 
range 6–10), served as control for each patient. This could be 
done since VAS assessment of the pain during PDT is performed 
as part of the clinical routine. The time between further PDT 
treatments and PDT with TENS was, on average, 14 months 
(range 3–31 months). In addition, a short questionnaire was 

answered after completion of PDT with TENS and at the fol-
low-up visit after 2 months.

The differences between baseline VAS scores and assessment 
obtained during PDT with TENS were analysed using a paired 
t-test (Microsoft Excel, Microsoft, USA). Error limits reported 
represent standard error of mean (SEM). Statistical significance 
was taken as p < 0.05.

RESULTS

Fig. 1 presents the difference in the VAS scores ob-
tained at baseline (PDT without TENS) and during 
PDT with TENS for each patient. All but one patient 
with baseline VAS above 8 perceived less pain using 
TENS, while the 5 patients with VAS values below 8 
at baseline showed a varying effect. Four patients had 
no effect of TENS as pain relief during PDT. Three 
of these patients were treated for AKs on the face and 
one for AKs on the scalp. Three of 14 patients (21%), 
had earlier interrupted PDT due to unbearable pain, but 
were all able to complete the treatment when TENS was 
used. The observed mean VAS score (± SEM) using 
TENS in connection with PDT was 6.2 (± 0.4) com-
pared with 8.1 (± 0.3) obtained at baseline treatments 
without TENS. This difference was highly significant 
(p < 0.005), implying that TENS can reduce VAS scores 
during PDT. Moreover, the questionnaire revealed that 
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Fig. 1. Change in visual analogue scale (VAS) scores for each patient with 
and without transcutaneous electrical nerve stimulation (TENS) during 
photodynamic therapy, arranged according to the baseline value (without 
TENS).
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the TENS procedure was easy to use and a majority of 
the patients (13/14) would use TENS again.

The patients with AKs on the scalp had signs of field 
cancerization at inclusion. All patients showed a cure 
rate of 80–100% after one PDT session. Remaining 
lesions were treated by extra PDT sessions, cryotherapy 
or topical 5-fluorouracil. Two patients experienced mild, 
easily tolerated aching of the shoulder muscles the day 
after the treatment, which resolved within one day. This 
was possibly related to the TENS procedure.

DISCUSSION

It is of great importance to find better pain-relieving 
strategies for patients undergoing PDT. Some patients 
with field cancerization in the face and scalp describe 
the pain experienced during PDT as equivalent to being 
burnt by a flat-iron. We have demonstrated that TENS 
reduces the VAS values during PDT when treating 
AKs located on the face and scalp, which normally 
results in high VAS scores (> 8). The decrease in the 
average VAS score from 8.1 to 6.2 may seem minor, 
but it should be noted that a decrease of approxima-
tely 2 VAS points at this high level of pain enables the 
patients to complete the PDT session. The blocking 
of the nerve fibres stimulated in the treatment area 
might be more effective when the electrodes are placed 
closer to the treatment area. Hence, it is important to 
consider the placement of the electrodes for obtaining 
efficient pain relief with TENS. It is desirable further 
to improve the pain-relieving efficiency during PDT 
of AKs in these areas. Further randomized, controlled 
studies are needed (13). It is hoped that more specific 
electrode placement may improve the pain reduction 
using TENS during PDT.
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